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Annex D — Fuel specific calculations for the WTW indicator 
Oil 
The next figure: shows the steps of the Oil supply-chain that shall (light brown) and should (blue) considered for the calculation of the Well-to- 


Wheel GHG intensity of oil. 
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1 This figure considers a company where the marketing segment sets its net volume. For other type of company configurations, some of the arrows might be inverted, e.g. a 
company where refining would set the net volume, would likely export oil products to 3" parties instead of importing them for final sales to end user; or a company operating 
mainly upstream would have net crude oil exports (and not imports). 
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The calculation of the final carbon intensity of the oil delivered will be an average of own oil throughput through own assets, using company- 
specific emission factors and bought products and/or services using non-company specific emission factors. Companies will sell a variety of oil 
derived energy products, with slightly different characteristics across different markets. Companies should use their own data for the 
characterization of those products but may use default factors referenced in tables D.Oil.1 to D.Oil.5. 


Table D.Oil.1 — Emission calculations for the Oil supply chain 


Step Activity data Emission factors (GHG intensity of) [EF Søuree Emissions calculation 
| Upstream activities S 


Upstream activities 


(gCO2ze/MJ.km) [EF pp] Use GREET model to estimate an EF per mode of transportation 
Full upstream EF of oil produced Supplier datas [toi] * [EF up] 
[tpi] (kgCOz2e/boe) [EFup] Masnadi et al., 2018 country data (Table D.3) 


Midstream activities 


Refinery output [Ro] Refined oil products (kgCOze/Mu) Own data [Ro] * [EFRro] 
[EF Ro] 
3ra party oil product Refined oil products (kgCOze/Mu) Own data or supplier data [toopi]* [EF Ro] 
inputs [tpopi] [EF Ro] Jing et al., 2020 oil supply country data (Table D.4. Refining) 
3ra party oil product | Upstream + Refined oil products Supplier datas [tpopi]* [EFupro] 
inputs [toopi kgCOze/Mu) [EFupRo Jing et al., 2020 refining country data (Table D.5.Refining+Upstream 


Distribution [Sales] Oil product distribution (gCOze/My) Own data or supplier data [Sales] *[EFoistr] 
EF distr 1 gCOze/MJ of delivered fuels 


Downstream activities 


End use [Sales] Combustion of fuels [EFtuel] Own data [Sales]* [EFtuel] 





o_o, 








Use Low Heating Value CO2 emission factors provided in (IPCC,2006) 


Tables 2.2 to 2.5, pp. 2.16 to 2.23). If not available, use Tables 4-3 and 
pp. 4-17 to 4-20 








22 [or] production, is calculated excluding non-energy uses and expressed in energy content. All other volumes [Ro], [tpi], [tpopi] and [Sales] are also expressed in energy. 

3 Where associated gas is also produced, allocation of emissions between Oil and Gas shall be done using the co-product displacement method. 

4 GREET emission factors might be expressed in MJ.km in which case companies shall document the distances their products travel between production and refinery for each 
geography. 

> Companies are welcome to engage with their suppliers and request if they have supplier specific information about the crude oil they provide for each region and distances 
their products travel between production and refinery. If supplier data is used its shall be documented in the methodology, with a brief explanation of how it has been 
derived. 

6 Joint Research Council, European Commission (2014), WELL-TO-TANK Report Version 4.a, JEC WELL-TO-WHEELS ANALYSIS, section 3.1.4, pp. 29. 


D.2 


Consultation version of 10 August 2020 


Companies shall use net volumes for calculations and adjust the energy delivered to secondary energy as per Table D.2. 


Table D.Oil.2 — Energy calculations for the Oil supply chain 


Net volume Conversion calculations 


Adjust crude oil production volumes (expressed as LHV energy content) to consider Refinery efficiency (nr) to output of refined oil products. Use reference 
value of 9.9%7, or derive factors dependent on crude origin from Supplementary Table 5 in Jing et al. 


Marketing Refined oil energy products at refinery gates. No conversion needed. Use own values for products or LHV provided in Table 3-8 of (API, 2009) pp. 3-20 and 
3-21. 


Country 


Uzbekistan 27.4 Malaysia 12.9 Federation 
3 7 


oos 
a 

1 5.6 

2 


C ma [onn | nr | woas 
Venezuela 20 Oman 11 Morocco Zealand d'lvoire 


Myanmar 20.2 Philippines 11.6 Ecuador Kingdom i Italy 
| 
| 
7 | Noway | 56 | 
Turkmenistan | 159 | Libya | 1mo | Cua | 9o | Japan | 7 





7 Calculated from average value reported in Jing et al. of 606 MJ/bbl 
3 As reported in “Supplementary Material” to Masnadi et al., 2018 


D.3 


Consultation version of 10 August 2020 
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10 
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Table D.Oil.4 — Refining carbon intensity for oil supply countries (Jing et al., 2020,)9 
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9 As reported in “Supplementary Information” (Jing et al., 2020), Supplementary Table 2. These values represent the global average carbon intensity of crude oils originating 


from these countries. 
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Table D.Oil.5 — Upstream and Refining carbon intensity of refinery products in given country (Jing et al., 2020,)10 
J CO2e/MJ J CO2e/MJ J CO2e/MJ J CO2e/MJ J CO2e/MJ 


Argentina | © | Curacao | 317 | Japan | 371 | Poland | 51.3 | Thailand 35.9 


Trinidad and 


NO 


Peoeawore | a8 | veas | 12 | Pasen | ori | swears | 10 | 


The final WTW carbon intensity of the oil products portfolio for a company where the net volume is set downstream will be11: 


[pr * (EFy, + EF,p) + tpi * EFyp| + [Ro * EFgo + tpopi * EFypro| + Sales * (EFpistr + EF ruet) 


loa = 
Cloy Sales 


10 AS reported in “Supplementary Information” (Jing et al., 2020), Supplementary Table 3. These values represent the full upstream carbon intensity of oil 
products refined in the country. 

11 For the Emission Factors the assumption is that there will be more than one and a weighted average might need to be calculated, for example there will be 
more than one type of fuel and companies should calculate an average weighted fuel emission factor across their product portfolio. 
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Companies might need to adjust the equations and units to reflect how their activity data and emission factors are gathered. Calculations might 
need to be done on a country basis or regional basis and then aggregated to global level. Likewise, companies will need to carefully consider 
how to apply emission factors depending on which segments defines its net volume — alternative flows are given below for companies where 
Upstream and Midstream sets their net volume. Companies shall detail any deviations or specifications made in the application of these 
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Net volume Midstream 
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1 2 3 4 5 
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The final WTW carbon intensity of the oil products portfolio for a company where the net volume is set midstream will be: 


op, — [pr * (Efor + EFop) + tpi * EFup] + [Ro * (EFro + EFpistr + EFruet)| 
Oi eee 
Ro 
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The final WTW carbon intensity of the oil products portfolio for a company where the net volume is set upstream will be: 


[pr * (EF,r + EF,p + EF po + EFpistr + EF ruet)| 


Clo; = 
a (1 — nR) + pr 
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Gas 


The next figure shows the steps of the full gas supply-chain that shall (light brown) and should (blue) be considered for the calculation of the Well- 
to-Wheel GHG intensity of gas. 
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Gas produced by a company can have 4 main routes: 

1. Natural Gas sent to Gas sales to final customer (end user); 
Natural gas to LNG for further transportation to a final destination, regasification and then sales to end-user; 
Gas to Liquid, where gas is transformed into liquid fuel, further transported and distributed to end-user; 


= o 


And Gas to Electricity, where gas is transformed into electricity, injected into the grid and distributed to end-user. 
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This section focuses on the first route. Route 2 and 3 are dealt in their own sections and route 4 “Gas to electricity” is dealt within the “Electricity” 
section. In principle all gas produced will go to one of these routes, whether this occurs within own assets or 3ra party (client) assets. Companies 
however, might sell to others and buy from others and so the principles of net volume accounting apply. Companies should calculate net volumes 
of gas on a regional/market level but may calculate it at country level. 


Route 1, “Natural Gas to Gas sales” is the simplest one and is shown in next figure12. As before, this route is illustrated for a company where 
downstream marketing activities set the net volume. 


EF calculated using Calculated 
company data based on 
aoe Own emissions or Own emissions or industry standard 


production default EF default EF emissions factors 


(company) 


Transmission Distribution End use 





3rd party gas 





Assume EF = to company 
gas EF OR Supplier EF OR 


country EF/default values 


1 2 3 4 
Gas + Pipeline + Distribution + End-use =- AR 
production intensity intensity intensity intensity 
intensity 


The calculation of the final carbon intensity of the gas delivered will be an average of own gas throughput through own assets, using company- 
specific emission factors and bought products and/or services using non-company specific emission factors. Companies should use their own 
data for the characterization of those products but may use default factors referenced in tables D.Gas.1 to D.Gas.3. 


12 This figure considers a company where the downstream marketing segment sets its net volume. 
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Table D.Gas.1 — Emission calculations for the Gas supply chain 
Step Activity data Emission factors (GHG intensity of) EF Søuree Emissions calculation 


Upstream activities 


| Upstream activities 
1 | Gas production (prjis__| Gas produced (gCO2e/MJ) [EFpr] [pr] * [EFpr] 


Midstream activities 


= | Gas transmission [pr] | Gas transportation in pipeline Own emissions data or country data [pr]* [EF ep] 
(gC O2e/MJ) [EF pp] Default value pipeline losses of 0.35%. See table D.Gas.2. 


Downstream activities 


Gas distribution [pr] Gas distribution network (gCOze/GJ) | Own emissions/client data. [pr]* [EF cist] 
EFdistr Default value of default of 0.16% OR country values. See table D.Gas.2. 


1-3. | 3: party gas inputs | Full upstream EF of gas produced [tog] * [EFup] 
[tpg] (gCO2e/MJ) [EFup] Default value of 16.09 gCO2e/MJ. See table D.Gas.3. 
Use (IPCC,2006) value of 56.1 tCOz/TJ 


Table D.Gas.2 — Gas losses in Transmission and distribution 








Use default value of 0.35% in losses in transmission (nt)16 . For Europe use 0.05%17 as default or use EU country values found in (Inogate, 2015)18 
Otherwise Use GREET model to estimate a pipeline loss EF 19. 
Distribution Use default of 0.16% losses in distribution system (na)20. EU country distribution losses values can be found in (Inogate, 2015)21. 


Transmission 








13 [pr] production, is calculated excluding non-energy uses and expressed in energy content. All other volumes [Ro], [tpi], [tpopi] and [Sales] are also expressed in energy. 

14 Where associated gas is also produced, allocation of emissions between Oil and Gas shall be done using the co-product displacement method. 

1> Companies are welcome to engage with their suppliers and request if they have supplier specific information about the gas they provide for each region. If supplier data is 
used its shall be documented in the methodology, with a brief explanation of how it has been derived. 

16 Zimmerle et al., 2015, report on a CH4 measurement campaign to detect leakage from Natural Gas Transmission and Storage System in the United States, concluding that 
methane loss corresponds to a rate of 0.35% of the methane transported by the Transmission and Storage sector in the USA. 

‘7 Marcogas, 2018, pp. 5. 

18 Inogate, 2015, pp. 122, use 2012 values. 

19 GREET emission factors might be expressed in MJ.km in which case companies shall document the distances their products travel between production and refinery for 
each geography. 

20 Lamb et al., 2015 report on a CH4 measurement campaign to detect leakage from distribution systems in USA. They conclude that their “new estimate represents 0.10% 
to 0.22% of the CH4 delivered via the distribution system”. We have taken the middle number of this range as representative of methane leakage system, while acknowledging 
that this can vary substantially based on age, miles of network, pipe materials, maintenance practices and other practices. 

21 Inogate, 2015, pp. 127, use 2012 values. 
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Table D.Gas.3 — Full upstream Emission Factors for 3ra party gas 


Country/Region Reference and comments 
16.09 gCOze/MJ 


Global average IEA, 2018 reports in Figure 11.1 emissions intensities of oil and gas supply globally, differentiating between oi and gas. It 
reports a total figure of 98.46 kgCOze/boe, which was converted to gOOze/Mu. IEA values vary from as low as 10.03 (1.68) to 


as high as >300 (49.03) kgCOze/boe (gCO2e/MV). 
Global average 13.4 gCO2e/MJ (HHV) Balcombe et al. (2015)22 estimate that the total supply chain emissions are within the range of 2.7-32.8 g CO2e/ MJ HHV with a 
central estimate of 13.4 g COze/MJ HHV, if modern equipment with appropriate operation and maintenance regimes is used. 


15.5 gCOze/MJ Gan et al. (2020) estimate an average GHG intensity of domestic gas supply of 15.5 gCO2e/MJ, but with a high variability in a 
range between 6.2 to 38.9 g CO2e/MJ. 


Companies shall use net volumes for calculations and adjust the energy delivered to secondary energy. In the case of Natural Gas, this implies 
measuring Natural Gas effectively delivered to pipelines, which might need the following adjustments, depending on where the net volume of the 
company is set. 


Table D.Gas.4 — Energy calculations for the Gas supply chain 





Net volume Conversion calculations 


No adjustment needed. 


Marketing Adjust for Transmission and Distribution (nt.a) losses by using default factors in Table D.Gas.2. 





The final WTW carbon intensity of the natural gas product portfolio for a company where the net volume is set downstream will be: 


[pr + (EF, + EFpy) + tpg * EFyp| + Sales * (EFpistr + EF ruet) 
Sales 
(1 — nena) 
The following figures show examples of different configurations depending on which segment defines the net volume. A note that transmission 


is often a country monopoly under concession. These companies configure pure gas pipeline operators and are excluded from the scope of the 
methodology and guidance and for this reason are not shown. 


ClNatGas = 


22 See https://www.sustainablegasinstitute.org/wp-content/uploads/2015/09/SGI White Paper methane-and-CO2-emissions WEB-FINAL.pdf?noredirect=1 
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The final WTW carbon intensity of the natural gas product portfolio for a company where the net volume is set upstream will be: 


[pr * (EFE, + EFpp + EFpistr + EF ruet)| 
Clyatcas = yp 
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3rd party assets 
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LNG 


The next figurez3 shows the steps of the LNG supply-chain that shall (light brown) and should (blue) be considered for the calculation of the Well- 
to-Wheel GHG intensity of LNG. 


3'° party LNG intensity 
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an istribution — 
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Companies can operate at different steps of this value chain but, in principle, this method is applicable for companies that own or operate LNG 


facilities. In this case, they may or may not sell their own gas to their own facilities, but in all cases they shall consider the net volumes destined 
for LNG. 


The calculation of the final carbon intensity of the gas delivered will be an average of own gas throughput through own assets, using company- 
specific emission factors and bought products and/or services using non-company specific emission factors. Companies should use their own 
natural gas and LNG production emissions data but may use default factors referenced in tables D.LNG.1 to D.LNG.2. 


23 This figure considers a company where the downstream marketing segment sets its net volume. 
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Table D.LNG.1 — Emission calculations for the LNG supply chain 


Step Activity data Emission factors (GHG intensity of) EF Søuree Emissions calculation 
| Upstream activities S O 


Upstream activities 


oroduction /or 
Default emission factor 
Gas transportation | Gas transportation in pipeline [pr]* [EF op] 
forLNG] (gC O2e/GJ.km) [EF pp] Use GREET model to estimate an EF24. See table D.Gas.2. [tog]* [EF pp] 
orLNG tCOz2e/tLNG) [EFLNe Use a world average of 0.25 tCOze/tLNGe2s orLNG=pr+tpog 


LNG Shipping /orLNG] | Carbon intensity of shipping [EF ship] including | Own data or Supplier data [orLNG *[EFship] 
methane slip Default factors can be obtained from (API, 2015), Table 15, 
pp.65 for different transportation modes and vehicles 


|? 


1-4 3ra party LNG [toLNG] | Full upstream carbon intensity of third party Supplier data [toLNG]* [EFupine] 
LNG [EFupineG Use global default value. See Table D.LNG.2. 


Midstream activities 


Regasification Carbon intensity of regasification [EFregas] Own data [Sales]* [EFregas] 
[Salesze6] Consider 0.0173 tCO2e/tLNG from electricity consumption + 
0.09% gas losses (CHa4)27 


Gas transportation in pipeline Use GREET model to estimate transmission grid loss EF zs. [Sales]* [EF ppt] 
gCOze/GJ.km EF ppt 


Li 


Upstream activities 


Gas Distribution Gas distribution network (gCOze/GJ) [EFaistr] 
Sales See table D.Gas.2. Sales]* [EFaistr 
Use (IPCC,2006) value of 56.1 tCO2/TJ 





bi 


24 GREET emission factors might be expressed in MJ.km in which case companies shall document the distances their products travel between production and refinery for 
each geography. 

2> Computed from several sources by CDP. See file “LNG EF calculation.xls”. 

26 Sales are sales of LNG. 

27 As referenced by Shell (2020). 

28 GREET emission factors might be expressed in MJ.km in which case companies shall document the distances their products travel between production and refinery for 
each geography. 


D. 


=y 
& 


Consultation version of 10 August 2020 


Table D.LNG.2 — Emission Factors for 3ra party LNG (Well to Tank) 
Gas production, LNG terminal 
Country/Region processing and operations and Total Value Reference and comments 
pipeline transport maritime bunkering 


Thinkstep (2019), pp. 29 

Global average | 2 ICT (2020), pp. 27 
USA 19.7 | Lindstad and Rialland (2020) | 
Europe | 19-9 | Lindstad and Rialland (2020) | 
Australia-Asia | 22.0 | Lindstad and Rialland (2020) | 
Thinkstep (2019), pp. 140 

Thinkstep (2019), pp. 140 

Asia Pacific | 59 | 90 18.0 | Thinkstep (2019), pp. 140 

China | TD 17.3 Thinkstep (2019), pp. 140 

Thinkstep (2019), pp. 140 


Gas liquefaction LNG carrier 
(incl. purification) transport 





Considering the level of losses involved, companies do not need to adjust LNG energy delivered to secondary energy - which would imply 
measuring Natural Gas effectively delivered to pipelines — and can use LNG production for that purpose. 


The final WTW carbon intensity of the LNG product portfolio for a company where the net volume is set downstream will be: 


Cling 
E [pr * (EF,r + EF,p) + tpg * (EFor + EFpp)| + [Pring * (EFine + EFsnip)| + [tpine * EFupine| + [Sales + (EF-egas + EFppt + EFaistr + EF ruet)| 
Sales{= pring + tPrngG} 
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The final WTW carbon intensity of the LNG product portfolio for a company where the net volume is set upstream (by LNG production) will be: 


[pr ‘i (EF, + EFyp) + tpg i (EF ing + EFp )| + [PTLNG d (EF ie + EF ship + EF-egas + EF ppt + EF pistr + EF rue) | 


CI = 
na PYLNG 
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GTL 


The next figure shows the steps of the GTL supply-chain that shall (light brown) and should (blue) be considered for the calculation of the Well- 
to-Wheel GHG intensity of GTL29. 
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Companies can operate at different steps of this value chain but, in principle, this method is applicable for companies that own or operate GTL 


facilities. Companies that market GTL should ask their suppliers for information about the carbon intensity of their fuel or can use a W2W 
emission factor for GTL. 


23 This figure considers a company where the downstream marketing sets its net volume. 
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The calculation of the final carbon intensity of the GTL delivered will be an average of own gas throughput through own assets, using company- 
specific emission factors and bought products and/or services using non-company specific emission factors. Companies that produce GTL and 
distribute it should use their own natural gas and GTL production emissions data but may use default factors referenced in tables D.GTL.1 to 
D.GTL.2. 


Table D.GTL.1 — Emission calculations for the GTL supply chain 


Step Activity data Emission factors (GHG intensity of) [EF Source Emissions calculation 


Upstream activities 


| Upstream activities 
production /pr] 
Default emission factor 
gCOze/GJ.km) [EF pp Use GREET model to estimate an EF30. See table D.Gas.2. tog] * [EF pp 


Midtstream activities 


tCOze/tGTL) [EFett 
gCO2e/MJ) [EFup Use IEA global value as default. See table D.Gas.3. 
Carbon intensity of shipping [EF shi] Own data or Supplier data [prGTL]* [Distett]*[EFshio 
orGTL] + distance [DisteTL Default value of 0.23 g¢CO2e/MJ.1000kmsz2 


Default value of 1 gCO2e/MJ of delivered fuelss 
Default value of 71.98 go¢O2e/MuJ34 
GTL Use default value of 94.3 gCO2e/Mu3s 


30 GREET emission factors might be expressed in MJ.km in which case companies shall document the distances their products travel between production and refinery for 
each geography. 

31 Companies are welcome to engage with their suppliers and request if they have supplier specific information about the gas they provide for each region. If supplier data is 
used its shall be documented in the methodology, with a brief explanation of how it has been derived. 

32 Joint Research Council, European Commission (2014), WELL-TO-TANK Report Version 4.a, JEC WELL-TO-WHEELS ANALYSIS, section 3.1.4, pp. 29. 

33 As provided by Shell in its NCF methodology, based on GREET 2018 model for a GTL tanker. 

34 As provided by Shell in its NCF methodology, based on GREET 2018 model for a GTL tanker. 


35 As per “WELL-TO-TANK Appendix 2 - Version 4a - Summary of energy and GHG balance of individual pathway”, pp.18, line 1 of Table 1.5 Synfuels. 
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The final WTW carbon intensity of the GTL product portfolio for a company where the net volume is set downstream will be: 
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The final WTW carbon intensity of the GTL product portfolio for a company where the net volume is set midstream (GTL production) will be: 


ClerL — 


B [pr * (EF,r + EF p) + tpg(EFyp + EFpp)| + [Pror * (EFor, + Dister, * EF snip + EFaistr + EF ruet)| 


Sales{= prer,} 
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Biofuels 


The next figure shows the steps of the biofuel supply-chain that shall (light brown) and should (blue) be considered for the calculation of the Well- 
to-Wheel GHG intensity of biofuels. 


Crop EF from suppliers 


or published values 


d 
3'° party crops By convention CO, emissions 


from biofuel combustion are 





Crop EF calculated 
using company data Default EF gy Default EF [Disregarded] Default EF 


Crop Biofuel renee = 
production » a= production =» Transport => Blending Distribution End-use 


Biofuel EF using 
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company data BiofuelEF from 


rd 
ST party suppliers or 


biofuel 


published values 





1 2 3 4 5 6 7 
Crop — oo 
production Transport Shipping Transport Blending Distribution End-use Biofuel 
UCTI —_ 
intensity intensity intensity intensity (negligible) intensity intensity intensity 
intensi 


1] 


The calculation of the final carbon intensity of the biofuel delivered will be an average of own throughput through own assets, using company- 
specific emission factors and bought products and/or services using non-company specific emission factors. 
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Table D.Bio.1 — Emission calculations for the GTL supply chain 


Activity data Emission factors (GHG intensity of) EF Søuree Emissions calculation 


Upstream (crop production) 
r 
1-2 


| Upstream (crop production) S O 
EF prcrop For LUC emissions see Table D.Bio.2, column 1 
Default values for transport, see Table D.Bio.2, column 2. 
Crop production EF (gCOze/Mu) Supplier datass [tocrop] * [EF tecrop] 
[EF tpcrop] Use EF per crop and region, e.g. OECD 


Midstream (biofuel production and blending 


Biofuel production [prsio] Biofuel production intensity [E Fpbio] [prBiotuel])* [EF pBio] 


Biofuel transport [DistBio] Biofuel transportation (kgCO2e/GJ.km) Own emissions data [orBio]* [DistBio] *[EFtr] 
EF tr Default values for transport. See Table D.Bio., column 2. 


Blending (Due to its small overall emissions, this step is not considered in the methodology). Likewise, the blended product is not considered, only the biofuel 
fraction of the blended product, 
Downstream (marketing of biofuels) 


- 3ra party biofuels /tpBio] Biofuel production intensity [EF tpBio] Supplier datase [toBio]* [EF tpBio] 
Use EF per biofuel and crop, e.g. see OECD, 2019, Annex 
5A2 
Distribution /orBio]37 Distribution (gCOze/Gu) [EFaistr] Own data or supplier data [orBio]* [EFdistr] 
Default value of 1 gCOze/MJ of delivered fuelss or biofuel [toBio]* [EF cistr] 
specific as per See Table D.Bio.2, column 3. 


End use [Salessio] Combustion of fuels [EFtuel] Default value of 0 gCO2/MJ39 [SalesBio]* [EF tuel] 


2 








NJ —l 
O1 


36 Companies are welcome to engage with their suppliers and request if they have supplier specific information about the crops they provide. If supplier data is used its shall 
be documented in the methodology, with a brief explanation of how it has been derived. 

37 Liquid biofuels are usually blended with fossil fuels to produce a graded fuel blend. This is the product that will be distributed - composed of liquid petroleum products + 
biofuels. The liquid petroleum products have already been considered (volume wise) in the Oil section - for this reason only the biofuel part is considered here and not the 
blend volume. 

38 Joint Research Council, European Commission (2014), WELL-TO-TANK Report Version 4.a, JEC WELL-TO-WHEELS ANALYSIS, section 3.1.4, pp. 29. 

39 In the case of biofuels, the carbon is of non-fossil origin and the CO; emissions are classified as biogenic and not reported under the same category as fossil carbon. For 
that reason, the fossil carbon EF is zero and only CH4 and NOx may be considered. However, due to the complexity of calculating CH4 and NOx for biofuel use — where both 
duel type and combustion equipment can vary widely — it is not proposed this to be calculated by the company. 
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Table D.Bio.2 — Emission factors for selected biofuels 


Biofuel type and origin LUC emissionsao Transportation to market 41 Distributionss 
gCO2/MJ g COze/MJ final fuel 


Ethanol from sugar beet 
Ethanol from wheat 


— 
O) 


Ethanol from Barley/Rye 
Ethanol from Maize 
Ethanol from corn 


N 


=| W| |= 
A| OD) BIO 


Ethanol from sugar cane (Brazil) 
Biodiesel 

Biodiesel (HVO) 

Biodiesel (HVO), imported oil 
Biodiesel sunflower 

Biodiesel palm oil 

Biodiesel rapeseed 

Biodiesel soybean 


| 

a) 
| | ee 
w| o N| on =| |œ 





| 
O1 


The final WTW carbon intensity of biofuels portfolio for a company where the net volume is set downstream will be: 


i. = eee . (Treron ale EF, ) Bl tpcrop(EFrpcrop ) | ale [PrBio i (EF yBio T Dist pio i EF ty + EF aistr) + tpBio * (EF ypBio + EF giser )| 
- Sales{= prgio + tPgio} 


40 Ecofys, 2015 
41 Selected values from Joint Research Council, European Commission (2014), WELL-TO-TANK Report Version 4.a, JEC WELL-TO-WHEELS ANALYSIS, pp. 12 and 15. 
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The final WTW carbon intensity of biofuels portfolio for a company where the net volume is set midstream (biofuel production) will be: 


cr, = Prerop * (EFbrerop + EF) + tpcrop(EFeperop)| + [Prato * (EFpsio + Distpio * EFir + EFaiser)| 
a Sales{= prpio} 
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The final WTW carbon intensity of biofuels portfolio for a company where the net volume is set upstream will be: 


cr, = Prerop * (EForcrop + EFer)| + [Prio * (EFpnio + Distaio * EFer + EFaiser)| 
aan Sales{= prio} 


Biofuel 
intensity 
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Electricity 


The next figure42 shows the steps of the electricity supply-chain that shall (light brown) be considered for the calculation of the Well-to-Wheel 
GHG intensity of electricity. 
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42 This figure is made considering a company where the downstream marketing segment is the main one (the ones that sets its net volume). 
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In the case of electricity a distinction is made between the electricity sold to final end-user (Electricity sold) and the electricity produced through 
own assets (Electricity produced) which, in turn, can be produced from “renewable generation” or “thermal generation”. The following rules apply 
for each of these: 


e For own thermal generation, the emissions generated in the production of the electricity in own assets shall be used, to which should be 
added the emissions related to fuel production, which can be computed using the methods highlighted in previous sub-chapters to this 
annex; 

e Renewable generation from own assets shall be accounted at zero carbon intensity; 

e Purchased electricity from others, shall take into consideration the type of generation, being that: 

o Renewable generation shall be accounted at zero carbon intensity; 
o Thermal generation should be accounted considering the supplier emission factor for that generation type, but may be at carbon 
intensity of that specific type of generation for the specific grid from which electricity is sourced. 


In all markets where Market Instruments (e.g. RECs, GO’s) exist, the company purchases of renewable electricity (e.g. through PPA’s) shall 
comprise bundled electricity (electricity + instruments) and the company shall retire the instruments on behalf of their clients. Company purchases 
of electricity shall be taken as “net purchases’, which means that if a company produces more than what it sells to final consumers, its purchased 
volume shall be taken as zero; if a company sells more than what it produces, its purchased volume shall be equal to sales minus production. 


Emissions from electricity productions will be: 
CO2 Elect = (EFFfuel,upstream + EFfuel, Use) " Energy Input Own production + EF purchased elect * Purchased electricity 
As to the denominator (Energy), electricity shall be accounted in the following way: 


e The volumes of own production or [production + net purchases]43 (whichever is largest) of electricity injected to the grid are accounted 
(grid losses not considered); 


ICI i - Electri tput 
e An efficiency factor is defined aS Nelect = ectric outpu 


——————— - jt considers the amounts of electricity produced relative to the primary 
Primary Energy Input 


energy input into that production - and is applied to the electricity values44. This efficiency factor is calculated from the scenario data used 


43 This factor is to take into consideration that companies can have more (or less) production than what they sell at the retail side. In the first case, they might even trade 
their own production with other retailers but is the net purchase that matters and covers the difference between electricity production and the excess they sell to end 
consumers. However, sales to consumers reflect grid losses while “net purchases” should reflect quantities injected to the grid. 

44 Using this factor is equivalent to using the co-product allocation approach, where renewable electricity is considered to substitute an equal amount of average primary 
energy used to produce electricity in the grid. This factor will vary year-on-year according to the scenario and will tend to a value close to 1 (value of renewable sources) as 
the economy decarbonizes. 
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and is equal to total electricity generation divided by the sum of all energy sources inputs into electricity (coal, oil, gas, nuclear and 
renewables). 


The final WTW carbon intensity of the electricity sales portfolio for a company where the net volume is set downstream (sales) will be: 


|(EFpuel,upstream + EFruet,use) i Energy Input Own production + Clpurchased elect * Purchased electricity | 


Cletect = (Production + net purchases) / 
N elect 


Net volume Upstream (Generation) 
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om 
LQ 
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1 2 3 4 
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production on n intensity intensity intensity 
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The final WTW carbon intensity of the electricity sales portfolio for a company where the net volume is set Upstream (Electricity generation) will 
be: 


|(EFpuel,upstream T EFFfuel,Use) t Energy Input Own | 


Clrtect = Production i, 


elect 
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